6-7
10%, 22%, and 51% casein on the development of 58 types of tumors, none
of which involved more than 10% of the rats.  They found that protein
had no effect on animals fed ad libitum, but that there were fewer
tumor-bearing animals in groups fed the lower protein diets if the
daily food intake was restricted to 6 g.
In addition to the studies by Silverstone and Tannenbaum (1951) and
White and Andervont (1943) described above, other reports that dietary
protein affects "spontaneous" tumors are those of Slonaker (1931),
White and White (1944), and Tannenbaum and Silverstone (1949). Although
Ross and Bras (1973) have interpreted the work of Slonaker (1931) as
having demonstrated an inverse relationship between protein intake and
tumor incidence (mammary gland and ovarian tumors in female rats and
skin tumors in male rats), further inspection of Slonaker's report is
necessary. Slonaker (1931) stated that the diets contained 10%, 14%,
18%, 22%, and 26% protein, but he did not describe the composition of
the diets. Moreover, the numbers of tumor-bearing female animals were
5/20, 6/19, 5/17, 2/16, and 4/21 for the low to high protein groups,
and the author, without providing histological evidence, concluded that
the tumors "became cancer-like in appearance." For the males, skin
cancers were found in 1/22, 1/21, 1/17, 0/14, and 0/13 animals for the
low to high protein groups. Therefore, no firm conclusions can be
drawn concerning the association of protein intake with tumor appear-
ance.
Tannenbaum and Silverstone (1949) described a study in which diets
containing from 9% to 45% protein were fed ad libitum to an inbred
strain of mice. The incidence of spontaneous hepatomas in the animals
fed 9% casein diets was 11/44; in the animals fed 18% casein diets, it
was 28/46. However, no significant effect on either the incidence or
the average time of appearance was observed for the spontaneous mammary
tumors.
Chemically Induced Tumors
More studies have been conducted to determine the relationship of
dietary protein to chemically induced tumors than to spontaneous tumors.
When aflatoxin is fed with varying levels of protein, the inci-
dence of liver tumors is depressed at lower protein intakes. Madhavan
and Gopalan (1968) intubated weanling or young rats with aflatoxin
and then fed them either 5% or 20% casein diets for 1 year. They
observed that the incidence of hepatomas in the two groups was 0/12
and 15/30, respectively. These data summarize results from experir-
ments that used different protocols. Wells et al. (1976) fed diets
containing 8%* 22%, ot 30% casein with 1.7 mg7kg"aflatoxin b!
(afb-l) to male weanling rats for 3 months, then the same diets
without AFBi for as long as 1 ye^r; Hepatomas were found in 0/16,
6/9, and 8/10 rats, respectively* This finding confirmed the results

